, respectively. The results show no significant radiological risk for the inhabitants of the studied regions.
INTRODUCTION
There is much concern these days on the part of the public and government organizations about natural radiation and the environment, particularly for dwellings (Folger et al., 1994) . Due to relatively higher doses found as a consequence of elevated radon concentrations, some countries are now passing legislation to deal with the problem. This is true particularly in cold climate countries where the energy crisis is a serious problem and where houses were built more hermetically so as to minimize ventilation conditions. Radon contributes most to the effective dose received by a population from natural sources. It has been estimated that radon and its progeny contribute three-quarters of the annual effective dose received by human beings from natural terrestrial sources and are responsible for about half of the dose from all sources. Radon emanates to a certain degree *Corresponding author. E-mail: arabshahi@um.ac.ir. from all types of soil and rocks (Al-Kazwini et al., 2003) . The presence of 222 Rn in the biosphere is due to its semidisintegration period of 3.8 days, which allows it to diffuse from the earth's crust into the atmosphere (Khan, 2000) . The radiological importance of radon does not depend on the concentration of radon gas itself, but on its short-lived decay progenies, such as polonium, bismuth and lead. During breathing, radon is exhaled, but the progenies, being material particles, may deposit on to the lungs, tracks of breathing, etc. (Kearfott, 1989) . Some factors that influence the diffusion of radon from soil into the air are the existence of uranium and radium in soil and rock, emanation capacity of the ground, porosity of the soil and rock, pressure gradient between the interfaces, soil moisture and water saturation grade of the medium. Radon can enter to the body via respiring, drinking and eating. The alpha emitted by this radon and other radiation emitted from its decay products increase the absorbed dose in respiratory and digestion systems (Kendal et al., 2002) . Nearly 50% of annually radiation dose absorption of human is due to radon which is one of the main cancers cause at respiratory and digestion systems (Li et al., 2006) . Radon in water can enter the human body in two ways. Firstly, radon in drinking water or mineral drinks can enter the human body directly through the gastro-intestinal tract and irradiate whole body which the largest dose being received by the stomach (Kusyk et al., 2002) . Assuming an average consumption of 0.5 L of water per person per day, and stomach dose per Bq of radon is 5 nGy/Bq, with the consider 0.12 for stomach tissue weighting factor and 20 for quality factor of α radiation, the annual equivalent dose per Bq of radon concentration in water is about -6 10 2.19 × µSv/(year Bq l). Secondly, radon can escape from household water and became an indoor radon source, which then enter the human respiratory tract system to deliver radiation dose.
MEASUREMENT METHOD
In this study, radon was measured in the water samples using PRASSI system (Savidou et al., 2001) . A total of 120 samples including 38 samples of drinking water, 56 river water samples and 26 samples of spring water were tested. Figure 1 shows the sampling sites. Radium in the water samples were measured keeping the water samples in the bottles for 35 days to let radon reach the equilibrium with radium whereby we obtained radium concentration in the samples. Figure 2 shows the system set up of measurement including bubbler and drier column. PRASSI pumping circuit operates with constant follow rate at 3 liters per minute in order to degassing the water sample properly. Its detector is a scintillation cell coated with ZnS(Ag) 1830 cm 3 volume. The sensitivity of this system in continuous mode is 4 Bq/m 3 during the integration time 1 h. Numbers shown by the device is based on Bq/m 2 . Using relationship Equation 1, radon gas density is calculated based
Where QPRASSI value recorded by the device, Vtot is the total volume of air connections, V is volume sample and within the brackets is a correction factor in the delay measurement.
Radon in water samples
The third column in Table 1 , radon concentration samples that have been ordered from low to high, is listed. Also, the radon gas density results are shown in histogram of Figure 3 . As it can be seen, only 81/12% of the samples, the last 19 samples in Table 1 have concentrations higher than 11 Bq/l, particularly the sample number 120 that related to the spring in the village of Zoshk has concentration about 30 Bq/l. Figure 4 shows the histogram of radium concentration in different water samples as well as the data listed in fourth column of Table 1 . The radium concentration of samples were less than 1 Bq/l, except sample number 21, drinking water of Shandiz region is about 1.87 Bq/l. 
Radium in water samples

Conclusion
Results of radon concentration in the water samples showed that only 14.67% sample concentrations were higher than the normal 11 Bq/l, set by United States Environmental Protection Agency (USEPA). 148 Bq/l is limit amount of action or reaction that radon should be reduced. Radium concentration of all samples, except sample number 21, drinking water of Shandiz were small and less than 1 Bq/l. Therefore, radon and radium concentration in the water of the regions were not high and these were appropriate.
